PATENPT ABSTRACTS OF JAPAN 
(1 l)Publication number : 2000-217157 
(43)Date of publication of application : 04.08.2000 



(5l)Int.Cl. H04Q 7/38 
H04J 13/00 
H04L 12/18 
H04L 12/66 
H04L 12/56 



(21) Application number : 11-017143 (7l)Applicant : MITSUBISHI ELECTRIC CORP 

(22) Date of filing: 26.01.1999 (72)Inventor : OKUBOAKIRA 
MATSUYAMAKOJI 



(54) MOBILE COMMUNICATION SYSTEM AND MOBILE STATION 
(57)Ab8tract: 

PROBLEM TO BE SOLVED: To realize multi-cast packet transmission system with which 
the system efficiency can be enhanced in the case of applying multi-cast communication, in 
an IP packet communication network to mobile communication. 

SOLUTION: A multi-cast packet transmitted from an IP packet commimication system is 
given to a support device. The support device specifies mobile stations to which this 
multi-cast packet is to be distributed (S5), and copies (S6) the received multi-cast packet to 
generate multi-cast packets of a number equivalent to the number of the specified 
distribution destination mobile stations. Then the support device distributes the copied 
multi-cast packets to the mobile stations in unit of frames on an access link. Thus, the packet 
transmission efficiency can be improved more, in comparison with copying the multi-cast 



packet from the IP packet communication system. 
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CLAIMS 



[ClaimCs)] 

[Claim l] Two or more mobile stations, two or more base stations which communicate with 
two or more of these mobile stations, and the base station controller which has jurisdiction 
[ base stations / these / two or more ], The trimk connection eqmpment which sets up an 
access link among two or more above-mentioned mobile stations, respectively. It is prepared 
between this trunk connection equipment and connectionless mode packet communication 
system. It has the gateway imit which communicates by timneling between the 
above-mentioned trunk connection equipment. It is the migration commiuucation system 
which has the function to transmit the multicast packet transmitted from the terminal with 
which the above-mentioned connectionless mode packet communication system is equipped 
to two or more mobile stations through the above-mentioned access link. The 



above-mentioned trunk connection equipment by reproducing the above-mentioned multicast 
packet A means to create a number equivalent to the number of the mobile stations 
(henceforth a "distribution place mobile station") by which distribution registration was 
carried out of multicast packets, Migration communication system characterized by being a 
thing including a means to distribute this created multicast packet through the 
above-mentioned access link to the above-mentioned distribution place mobile station. 
[Claim 2] It is the migration communication system characterized by being a thing including 
a means to require distribution registration of a multicast packet of the above-mentioned 
trunk connection equipment through a control channel with location registration or a 
handover when the above-mentioned mobile station moves with modification of ** area area 
in claim 1. 

[Claim 3] As opposed to the mobile station which has moved the above-mentioned base 
station to the eel which a local station forms in claims 1 or 2 It is a thing including a means to 
report the information about the multicast packet which the local station has distributed 
through an information channel. The above-mentioned mobile station A means to distinguish 
whether the desired multicast packet is distributed based on the information about the 
multicast packet reported from the above-mentioned base station, Migration communication 
system characterized by being a thing including a means to require distribution registration 
of the midticast packet of the request concerned of the above-mentioned trunk connection 
equipment through the above-mentioned access link when the desired multicast packet was 
not distributed and it is distinguished. 

[Claim 4] In daim 1 thru/or either of 3 the above-mentioned trunk connection equipment A 
means to distinguish whether the multicast packet corresponding to the demand concerned is 
distributed when more than one are prepared for every predetermined area and distribution 
registration is required from the above-mentioned mobile station, When the multicast packet 
corresponding to the above-mentioned demand was not distributed and it is distinguished It 
is what includes further a means to require distribution registration of a multicast packet 
from the above-mentioned gateway xmit. The above-mentioned gateway unit Migration 
communication system characterized by being a thing including a means to distribute the 
multicast packet corresponding to the demand concerned to the trunk connection equipment 
which has carried out the demand concerned when there is a distribution registration 
demand from the above-mentioned trunk connection eqiupment. 

[Claim 5] In daim 1 thru/or either of 4 the migration communication system concerned It is 
what makes CDMA (Code Division Multiple Access) a telecommunications access method. 
The above-mentioned base station controller The means which assigns common wireless 
resource information to two or more above-mentioned mobile stations, It is a thing induding 
a means to notify that a midticast packet is distributed based on this assigned wireless 
resource information to each base station of the above-mentioned controlled system. The 



above'mentioned base station Migration oommunication system characterized by being a 
thing indudii^ a means to distribute a multicast packet to a mobile station based on the 
above-mentioned wireless resource information when the above-mentioned notice is received 
from the above-mentioned base station controller. 

[Claim 6] In claim 1 thru/or either of 5 the above-mentioned trimk connection eqmpment 
When the above-mentioned mobile station changes the jurisdiction area of the 
above-mentioned base station controller, it is what includes further a means to notify that a 
circuit is secured by subscriber line extension control to each above-mentioned base station 
controller in the base station controller immediately after modification from the base station 
controller in front of modification. The above-mentioned base station controller Migration 
communication system characterized by being a thing including a means to secure a circuit 
by performing subscriber line extension control based on the notice of the above-mentioned 
trunk connection equipment. 

[Claim 7] In claim 1 thru/or either of 6 the above-mentioned base station controller A means 
to transmit the question signal which checks the existence of the need for distribution of the 
above-mentioned multicast packet to a base station, It is a thing including a means to 
transmit the power measurement indication signal which directs received-power 
measurement to the above-mentioned base station. The above-mentioned base station A 
means to transmit the above-mentioned question signal to the above-mentioned mobile 
station, and a means to measure the received power of the reply signal transmitted from a 
mobile station when the above-mentioned power measurement indication signal is received, 
It is a thing including a means to transmit this measured received-power value to the 
above-mentioned base station controller. The above-mentioned mobile station It is a thing 
including a means to transmit the reply signal over reception of the above-mentioned 
question signal to the above-mentioned base station. The above-mentioned base station 
controller Migration communication system characterized by being what includes further a 
means to hold the received-power value transmitted from the above-mentioned base station, 
and a means to control the transmitted power of a base station based on the received-power 
value by which maintenance is carried out [ above-mentioned ] in case a multicast packet is 
distributed to a mobile station. 

[Claim 8] The mobile station which is a mobile station which receives the multicast packet 
irom the ground equipment created when only the number of the mobile stations registered 
based on the distribution registration demand reproduced the multicast packet transmitted 
by timneling through an access link, and is characterized by to include a means reqtdre 
distribution registration of a midticast packet through a control channel with location 
registration or a handover when moving with modification of ** area area. 
[Claim 9] It is the mobile station which receives the multicast packet from the ground 
equipment created when only the number of the mobile stations registered based on the 



distribution registration demand reproduced the multicast packet transmitted by tunneling 
through an access link. A means to distinguish whether the desired multicast packet is 
distributed based on the information about the multicast packet which received, The mobile 
station characterized by including a means to require distribution registration of the 
multicast packet of the request concerned when the desired multicast packet was not 
distributed and it is distinguished. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the migration communication system and 
the mobile station which have the multicast packet transmission function to transmit one 
multicast packet sent out to a detail from IP (Internet Protocol) packet communication 
system to two or more mobile stations more about migration communication system and 
mobile stations, such as cellular system. 
[0002] 

[Description of the Prior Art] Conventionally, the wireless circuit of migration 
communication system is used and the mobile data commimication system which transmits a 
packet from the computer contained in a point-to-point"communication system to the mobile 
station in migration commimication system is known. There are some which realize packet 
transmission by the so-called tunneling in migration commimication system in this mobile 
data commimication system. 

[0003] If it explains in full detail more, this migration communication system is performing 
packet transmission by the above-mentioned tunneling in between the gateway unit which 
functions as the gate between point-to-point-communication systems, and the support 
equipment which has jurisdiction [ area / location registration ] in migration communication 
system. This tunneling transmits a packet on the logical transfer pass (tunneD established 
based on the positional information of a mobile station. Thereby, packet transmission to the 
mobile station which moves is made possible. 

[0004] On the other hand, in IP (Internet Protocol) packet communication system 
represented by internet/intranet, the so-called multicast communication link is performed 
from the former. A multicast communication link transmits a multicast packet from one 
computer to two or more computers. There is meeting junction etc. as a use gestalt of a 
multicast communication link. 

[0005] The multicast communication link in IP packet communication system is performed 



according to the control procedure called IGMP (Internet Group Management Protocol). In 
IGMP, the transmission place of a multicast packet is managed by the router in IP packet 
communication system. That is, only the number equivalent to the number of transmission 
places reproduces a multicast packet, and a router transmits the multicast packet obtained 
as a result to each transmission place, when two or more transmission places exist. 
[0006] By the way, if this mvdticast communication link can be used in mobile data 
communication system, for a user, it is very convenient. That is, even if it is a going-out place, 
it is because he can watch meeting junction etc. Then, a technique of using the multicast 
communication link in IP packet communication system also in mobile data communication 
system is desired. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in having applied the multicast 
communication link in IP packet communication system to the above mobile data 
communication system as it was, there is fear which is not enough. 

[0008] Then, the purpose of this invention is offering the migration communication system 
and the mobile station which can aim at improvement in system efficiency, when applying 
the multicast communication link in connectionless formal ** systems, such as IP packet 
communication system, to mobile communication. 
[0009] 

[Means for Solving the Problem] Two or more base stations where this invention for attaining 
the above-mentioned purpose communicates with two or more mobile stations and two or 
more of these mobile stations, The base station controller which has jiurisdiction [ base 
stations / these / two or more ], and the trunk connection equipment which sets up an access 
Unk among two or more above-mentioned mobile stations, respectively. It is prepared 
between this trunk connection equipment and connectionless mode packet communication 
system. It has the gateway imit which communicates by tunneling between the 
above-mentioned trunk connection equipment. It is the migration commimication system 
which has the function to transmit the multicast packet transmitted from the terminal with 
which the above-mentioned connectionless mode packet communication system is equipped 
to two or more mobile stations through the above-mentioned access link. The 
above-mentioned trunk connection equipment by reproducing the above-mentioned multicast 
packet A means to create a number equivalent to the number of the mobile stations 
(henceforth a "distribution place mobile station") by which distribution registration was 
carried out of multicast packets. It is the migration communication system characterized by 
being a thing including a means to distribute this created multicast packet through the 
above-mentioned access link to the above-mentioned distribution place mobile station. 
[OOlO] Moreover, this invention is migration communication system characterized by being a 
thing including a means to require distribution registration of a multicast packet of the 



above-mentioned trunk connection equipment through a control channel with location 
registration or a handover, when the above-mentioned mobile station moves with 
modification of ** area area. 

[OOll] Fvirthermore, this invention receives the mobile station which the above-mentioned 
base station has moved to the eel which a local station forms. It is a thing including a means 
to report the information about the multicast packet which the local station has distributed 
through an information channel. A means to distinguish whether the desired multicast 
packet is distributed based on the information about the multicast packet to which the 
above-mentioned mobile station is reported from the above-mentioned base station, When the 
desired miilticast packet was not distributed and it is distinguished, it is the migration 
commimication system characterized by being a thing including a means to require 
distribution registration of the multicast packet of the request concerned of the 
above-mentioned trunk connection equipment through the above-mentioned access Unk. 
[0012] A means to distinguish whether this invention has distributed the multicast packet 
corresponding to the demand concerned when two or more above-mentioned trunk connection 
equipments are formed for every predetermined area and distribution registration is required 
from the above-mentioned mobile station further again, When the multicast packet 
corresponding to the above-mentioned demand was not distributed and it is distinguished It 
is what includes further a means to require distribution registration of a multicast packet 
firom the above-mentioned gateway imit. When a distribution registration demand has the 
above-mentioned gateway unit from the above-mentioned trimk connection equipment, it is 
the migration communication system characterized by being a thing including a means to 
distribute the multicast packet corresponding to the demand concerned to the trunk 
connection equipment which has carried out the demand concerned. 

[0013] Fxirthermore, this invention is that to which the migration commiuiication system 
concerned makes CDMA (Code Division Multiple Access) a telecommimications access 
method. A means by which the above-mentioned base station controller assigns common 
wireless resource information to two or more mobile stations, It is a thing including a means 
to notify that a multicast packet is distributed based on this assigned wireless resource 
information to each base station of the above-mentioned controlled system. When the 
above-mentioned base station receives the above-mentioned notice from the above-mentioned 
base station controller, it is the migration communication system characterized by being a 
thing including a means to distribute a multicast packet to a mobile station based on the 
above-mentioned wireless resource information. 

[0014] When the above-mentioned mobile station changes the jiuisdiction area of the 
above-mentioned base station controller, the above-mentioned trunk connection equipment 
this invention further again It is what includes further a means to notify that a circuit is 
secured by subscriber line extension control to each above-mentioned base station controller 



in the base station oontroUer immediately after modification from the base station controller 
in front of modification. Each above-mentioned base station controller is the migration 
communication system characterized by being a thing including a means to secure a circuit 
by answering the notice of the above-mentioned trunk connection equipment, and performing 
subscriber Une extension control. 

[0015] Furthermore, a means by which this invention transmits the question signal with 
which the above-mentioned base station controller checks the existence of the need for 
distribution of the above-mentioned multicast packet to a base station, It is a thing including 
a means to transmit the power measiurement indication signal which directs received-power 
measurement to the above-mentioned base station. The above-mentioned base station A 
means to transmit the above-mentioned question signal to the above-mentioned mobile 
station, and a means to measure the received power of the reply signal transmitted from a 
mobile station when the above-mentioned power measurement indication signal is received, 
It is a thing including a means to transmit this measured received-power value to the 
above-mentioned base station controller. A means by which the above-mentioned base station 
controller holds the received-power value transmitted firom the above-mentioned base station 
including a means by which the above-mentioned mobile station transmits the reply signal 
over reception of the above-mentioned question signal to the above-mentioned base station, 
In case a multicast packet is distributed to a mobile station, it is the migration 
communication system characterized by being what includes further a means to control the 
transmitted power of a base station, based on the received-power value by which 
maintenance is carried out [ above-mentioned ]. 

[0016] This invention is the mobile station which receives the multicast packet from the 
ground eqxiipment created when only the nimiber of the mobile stations registered based on 
the distribution registration demand reproduced the multicast packet transmitted by 
tunneling through an access link further again, and when moving with modification of ** 
area area, it is the mobile station characterized by to include a means require distribution 
registration of a multicast packet through a control channel with location registration or a 
handover. 

[0017] Furthermore, this invention is a mobile station which receives the multicast packet 
from the ground equipment created when only the number of the mobile stations registered 
based on the distribution registration demand reproduced the multicast packet transmitted 
by tiumeling through an access link. A means to distinguish whether the desired midticast 
packet is distributed based on the information about the multicast packet which received, 
When the desired multicast packet was not distributed and it is distinguished, it is the 
mobile station characterized by including a means to require distribution registration of the 
multicast packet of the request concerned. 
[0018] 



[Embodiment of the Invention] Below, the gestalt of implementation of this invention is 
explained to a detail with reference to an accompanying drawing. 

[0019] In addition, the foUowing operation gestalten 1 thru/or 7 may be the structure of a 
system different, respectively, and may correspond to each function in one system, 
respectively. 

[0020] Gestalt 1. drawing 1 of operation is the block diagram showing the configuration of the 
mobile data communication system with which the migration communication system 
concerning the operation gestalt 1 of this invention is applied. This mobile data 
communication system is equipped with IP (Internet Protocol) packet communication system 

I and the migration communication system 10. This mobile data commimication system 
transmits to coincidence the multi-packet sent out firom the IP terminal 2 in IP packet 
commimication system 1 to two or more mobile stations 11 in the migration communication 
system 10. 

[0021] IP " packet communication - a system - one - a connectionless mode - a packet - 
communication system " it is - plurality - IP a terminal - two " plurality - a router 
three - and - a gateway unit - (- GW ") - four - having - **** , The IP terminal 2 consists 
of a personal computer, a workstation, a server, etc., and mounts IP. A gateway imit 4 
functions between IP packet communication system 1 and the migration communication 
system 10 as the gate by the side of IP packet communication system 1. 
[0022] The IP terminal 2 divides and sends out transmit data to two or more packets. Each 
packet consists of a header unit and data division. A header unit includes the IP address 
which specifies a mobile station 11, when transmitting transmit data to a mobile station 11. 
For example, a header unit contains the multicast address which specifies one distribution 
group containing the unicast address which specifies one mobile station 11, or two or more 
mobile stations 11. In addition, below, the packet which contains a unicast packet, a call, and 
a multicast address in a header vmit for the packet which contains a unicast address in a 
header unit is called a multicast packet. 

[0023] A router 3 relays the packet sent out firom the IP terminal 2. The multicast packet sent 
out from the router 3 is given to a gateway unit 4. After giving a gateway unit 4 firom the IP 
address of the destination to the packet which was able to give processing of specifying ******, 
it is sent out to the migration communication system 10. 

[0024] The migration communication system 10 is equipped with a mobile station 11 and 
groimd equipment 12. CDMA (Code Division Multiple Access) is used for the migration 
communication system 10 as a telecommunications access method between a mobile station 

II and ground eqidpment 12. That is, in a mobile station 11 and the base station 13 in 
ground equipment 12, the primary modulation by predetermined primary modtdation 
techniques, such as QPSK (Quadrature Phase Shift-Keying), is performed to transmit data, 
and a primary modulating signal is created. Then, the secondary modulation using the 



diffusion code of each user proper is performed to this created primary modulating signal, 
and a secondary modulating signal is created. And the electric wave based on this created 
secondary modulating signal is emitted. Thus, the communication link between a mobile 
station 11 and ground equipment 12 is attained. 

[0025] The mobile station 11 has portable computer terminal 11a and migration machine lib 
of a note type personal computer etc. Migration machine lib consists of telephones in which 
data commiuiication is possible. Specifically, migration machine lib consists of a portable 
telephone, PHS (Personal Handyphone System) telephone, etc. Migration machine lib is 
connected to computer terminal 11a at the time of use. In addition, a mobile station 11 is a 
simple substance and may consist of things in which data communication is possible. 
[0026] the ground - equipment - 12 - pluraUty - a base station - 13 - plurahty - a base 
station controller - 14 - plurality - a support " equipment - 15 - a gateway unit (" GW -) 
16 - and " a home position - a register - 17 - having - **** . A base station 13 forms the 
eel which consists of a sector of pliirality (three [ for example, ]), and communicates with the 
mobile station 11 which exists in this cel. A base station controller 14 is connected to two or 
more base stations 13, and it has jxirisdiction [ area / which consists of each eel formed of each 
connected base station 13 concerned / jurisdiction ]. 

[0027] Support equipment 15 is formed for every location registration area which is the 
smallest unit which grasps the location of a mobile station 11. Location registration area 
consists of two or more eels. Support equipment 15 is connected to the home-position register 
17, a gateway unit 16, and all the base station controllers 14 formed in location registration 
area. Support equipment 15 has the function to set up an access Hnk between mobile stations 
11. An access link is a logical channel at the time of the packet transmission between support 
equipment 15 and a mobile station 11, and a multi- statement is carried out for every QOS 
(Quahty Of Service) class every mobile station 11 again. This access Unk has functions, such 
as error control (for example, ARQ; error recovery by automatic resending), according to QOS. 
[0028] Support equipment 15 has distribution registration table 15a. Distribution 
registration table 15a shows the correspondence relation between the access link 11, i.e., a 
mobile station, and the logical channel for transmitting the multicast packet as which the 
mobile station 11 concerned is demanding distribution. Support equipment 15 specifies the 
distribution place mobile station which should distribute a multicast packet by referring to 
this distribution registration table 16a. Moreover, support equipment 15 updates the 
contents of distribution registration table 15a by receiving a demand/discharge of 
distribution registration firom a mobile station 11. 

[0029] Registration to distribution registration table 15a is performed by transmitting a 
distribution registration demand signal to groimd equipment 12 fix)m a mobile station 11. 
Specifically, a mobile station 11 transmits a distribution registration demand signal to a base 
station 13. A base station 13 transmits a distribution registration demand signal to a base 



station controller 14. A base station controller 14 transmits the received distribution 
registration demand signal to support equipment 15. Support equipment 15 matches the 
mobile station 11 (access link) which has required distribution registration, and the multicast 
packet which should be distributed, and registers it into distribution registration table 15a. 
[0030] The home POJISHONN register 17 memorizes the subscriber data of a mobile station 
11. A subscriber data contains the current position and the distribution group table of the 
subscriber's number of a proper, and a mobile station. A distribution group table shows the 
correspondence relation between a mobile station 11 and a distribution group. 
[0031] The gateway unit 16 is connected to the gateway unit 4 of IP packet communication 
system 1. Moreover, the gateway imit 16 is connected also to the home-position register 17. A 
gateway unit 16 functions as the gate by the side of the migration communication system 10 
between IP packet communication systems 1. Specifically, a gateway unit 16 carries out 
routing of the transmission place of the packet sent out firom IP packet oommimication 
system 1 based on the subscriber data memorized by the home-position register 17. 
[0032] A gateway unit 16 and support equipment 15 perform data transmission by the 
so-called tunneling. When transmitting a multicast packet firom a gateway wait 16 to support 
equipment 15, a gateway unit 16 more specifically forms logical transfer pass (tunneO 
between support equipment 15. And a multicast packet is transmitted on this formed 
transfer pass. Thus, with this operation gestalt 1, a gateway unit 16 and support equipment 
15 serve as the starting point of a tunnel, and a terminal point, respectively. 
[0033] Drawing 2 is a flow chart which shows processing of support equipment 15. In order to 
distribute a multicast packet to a mobile station 11, it is necessary to set up an access link 
between a mobile station 11 and support equipment 15. Then, a mobile station 11 requires a 
setup of an access link from the support equipment 15 of ground equipment 12 after powering 
on. Answering this, support equipment 15 sets up an access link between mobile stations 11 
(step SI). 

[0034] If a multicast packet is sent out from the IP terminal 2 in IP packet communication 
system 1, the multicast packet concerned will be sent out to the migration communication 
system 10 through a router 3 and a gateway imit 4. 

[0035] The multicast packet sent out from IP packet communication system 1 is received in a 
gateway unit 16. A gateway unit 16 determines the support equipment 15 which should 
distribute a multicast packet based on the subscriber data memorized by the multicast 
address and the home-position register 17 of a multicast packet which were received. 
Specifically, a gateway imit 16 specifies whether which mobile station 11 is contained in the 
distribution group corresponding to the multicast address concerned by referring to a 
distribution group table. 

[0036] Furthermore, a gateway unit 16 recognizes the location registration area where the 
mobile station 11 contained in a distribution group exists based on the current position data 



contained in a subscriber data. Then, a gateway unit 16 determines the support equipment 
15 corresponding to this recognized location registration area as the destination. 
[0037] A gateway unit 16 transmits a multicast packet by tunneling to the support 
equipment 15 determined as the destination. In this case, when two or more support 
equipments 15 are determined as the destination, only the number of support equipment 15 
reproduces a multicast packet, and a gateway imit 16 transmits this dupUcate midticast 
packet to each support equipment 15 by tunneUng. 

[0038] Support equipment 15 will distinguish whether the received packet is a multicast 
packet, if a packet is received from a gateway unit 16 (step S2) (step S3). If it is a multicast 
packet, support eqtdpment 15 specifies the mobile station 11 contained in the group who 
should distribute the multicast packet concerned (step S4). Specifically, support equipment 
15 specifies the mobile station 11 contained in a distribution group and its distribution group 
based on the distribution group table memorized by the multicast address contained in the 
transmitted multicast packet, and the home-position register 17. 

[0039] Then, support equipment 15 specifies the mobile station (henceforth a "distribution 
place mobile station") 11 registered into distribution registration table 15a noting that it 
wishes to distribute with reference to distribution registration table 15a among the mobile 
stations 11 by which specification was carried out [ above-mentioned ] (step S5). And support 
equipment 15 reproduces the received multicast packet, in order to create a number 
equivalent to the nvmiber of the distribution place mobile stations 11 of multicast packets 
(step S6). That is, reproduction of a multicast packet is performed in the support equipment 
15 with which it is the terminal point of the transfer pass for tunneling, and an access hnk is 
set up between mobile stations 11. 

[0040] Then, each of this reproduced multicast packet is transmitted on an access Unk to the 
distribution place mobile station 11 (step S7). Support equipment 15 specifies the base 
station controller 14 which has jurisdiction [ area / where the distribution place mobUe 
station 11 exists / jurisdiction ], and, specifically, transmits the midticast packet after a 
dupUcate per frame on an access link to the specified base station controller 14 concerned. 
[004l] A base station controller 14 is transmitted on an access link to the base station 13 
which forms the eel in which the distribution place mobile station 11 exists the transmitted 
midticast packet. A base station 13 emits the electric wave based on the transmitted 
multicast packet to a cel. Thereby, a mobile station 11 can receive a multicast packet. 
[0042] In addition, in distinction processing of step S3, since it is thought that it is a unicast 
packet when it is not a multicast packet, support equipment 15 transmits a unicast packet 
through an access Unk to the mobile station 11 used as the destination (step S8). 
[0043] He is trying to reproduce a multicast packet in the support equipment 15 with which it 
is the terminal point of the transfer pass at the time of performing the communication link by 
timneling between gateway units 16, and the access link of a proper is set up between mobile 
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stations 11 as mentioned above according to this operation gestalt 1. 

[0044] Therefore, of course, the inside of IP packet communication system 1 of the mvdticast 
packet transmitted is one also in the transmission section between a gateway unit 16 and 
support equipment 15. Therefore, compared with the case where a multicast packet is 
reproduced in IP packet communication system 1, a multicast packet can be transmitted 
efficiently. Therefore, the mobile data communication system whose system effidenpy 
improved can be offered. 

[0045] Grestalt 2. drawing 3 of operation is a flow chart for explaining distribution 
registration demand processing of the mobile station 11 in the mobile data communication 
system with which the migration communication system concerning the operation gestalt 2 of 
this invention is applied. In the following explanation, drawing 1 is referred to to coincidence. 
[0046] This operation gestalt 2 explains the distribution registration demand processing in 
the case of moving to another location registration area, while a mobile station 11 receives a 
multicast packet. A mobile station 11 needs to require distribution registration anew firom 
the support equipment 15 which has jurisdiction [ area / of a migration place / location 
registration ], when carrying out migration which continued location registration area. In 
this case, a mobile station 11 can consider requiring distribution registration of ground 
equipment 12 through a communication channel. 

[0047] However, there is a possibility of taking time amount until it must start distribution of 
a multicast packet and distribution of a multicast packet is performed, after ground 
eqmpment 12 waits for completion of distribution registration in this case. Then, when a 
mobile station 11 moves between eels, he combines with this handover demand and is trying 
for this operation gestalt 2 to require distribution registration in consideration of performing 
a handover demand using a control channel. 

[0048] If it explains in full detail more, a base station controller 14 will always direct offer of 
information information to all the base stations 13 it has jurisdiction [ base stations ]. 
Information information includes empty channel information. A base station 13 turns an 
electric wave including the received information information to a eel, and is emitting it 
through an information channel. In this way, it is vacant to the mobile station 11 which 
moves to a self-cel, and the channel is always told. 

[0049] On the other hand, the mobile station 11 is monitoring continuously whether a ** area 
eel is changed, when the multicast packet is received. Specifically, a mobile station 11 detects 
the quality (for example, receiving level) of a received electric wave (step Tl). Moreover, it 
distinguishes whether the mobile station 11 fell under to the threshold predetermined in this 
detected quality (step T2). The threshold is set as the value equivalent to minimum receiving 
quality required for a commimication link. If quality falls under to the above*mentioned 
threshold, since it will be thought that the boimdary of a eel has been approached, a mobile 
station 11 performs carrier sense (step T3). Carrier sense is processing which detects the 



frequenpy currently used in the contiguily eel, in order to acquire a good receive state. 
[0050] Detection of a frequency distinguishes whether the channel corresponding to this 
detected frequency is vacant as for the mobile station 11 (step T four). Specifically, a mobile 
station 11 compares the channel corresponding to the detected frequency with the received 
empty channel of information information. By the channel corresponding to the detected 
frequency being vacant, if it is not a channel (NO of step T four), a mobUe station 11 wiQ 
perform carrier sense in step T3 again that another channel should be specified. By on the 
other hand the channel corresponding to the detected frequency being vacant, if it is a 
channel (YES of step T four), a handover demand signal will be transmitted through a control 
channel to the base station 13 of a migration place so that a mobile station 11 may change a 
comrnvmication channel to this empty channel (step T5). As a control channel, CCCH 
(Common Control ChanneD etc. is applicable. 

[0051] A handover demand signal contains distribution associated data, as shown in drawing 
4 . Distribution associated data contains classification data and address data. Classification 
data specify a demand/cancellation of distribution. Address data specify the IP address 
(multicast address) which wishes a demand/cancellation of distribution. In addition, a 
handover demand signal contains message classification data, random access number data, 
jurisdiction area data, and location registration area data. Message classification data specify 
a handover demand. 

[0052] A base station 13 is transmitted to the base station controller 14 to which the received 
handover demand signal is connected in the local station. A base station controller 14 wiQ be 
transmitted to the support equipment 15 to which this handover demand signal is connected 
in self-equipment, if a handover demand signal is received. Consequently, support equipment 
15 receives a handover demand signal. 

[0053] Support equipment 15 will recognize the data contained in the handover demand 
signal concerned, if a handover demand signal is received. If distribution associated data is 
not contained, support equipment 15 directs a handover to the base station controller 14 
which has transmitted the handover demand signal. 

[0054] A base station controller 14 directs channel release to the base station 13 of a moved 
material while directing channel setup to the base station 13 of a migration place according 
to directions of this handover. In this way, a handover is attained. 

[0055] On the other hand, if distribution associated data is contained, support equipment 15 
spedfies the mobile station 11 which has transmitted the handover demand signal concerned 
based on any the access links where it has been transmitted to the handover demand signal 
are. Then, support equipment 15 accesses distribution registration table 15a, and registers 
the access link corresponding to the mobile station 11 concerned. In this way, distribution 
registration is attained. 

[0056] Thus, according to this operation gestalt 2, the mobile station 11 is demanding 



distiibution registration of a demand and ooinddenoe of a handover through a control 
channel. Therefore, the increase in efficiency of packet transmission can be attained 
compared with the case where a distribution registration demand is performed through a 
communication channel. Therefore, the mobile data communication system whose system 
efiBdency improved can be offered. 

[0057] Gestalt 3. drawing 5 of operation is a flow chart for explaining distribution 
registration demand processing of the base station controller 14 in the mobile data 
communication system with which the migration commxmication system concerning the 
operation gestalt 3 of this invention is applied. In addition, in the following explanation, 
drawing 1 is referred to to coincidence. 

[0058] With the gestalt 2 of the above-mentioned implementation, while receiving a multicast 
packet, the case where it moves to another location registration area is assmned. On the 
other hand, with this operation gestalt 3, the case where it moves to another location 
registration area in the condition of having not received the multicast packet is assumed. 
[0059] In such a case, a mobile station 11 needs to require location registration not in a 
handover but in new location registration area. This location registration demand is usually 
performed using control channels, such as SCCH. Then, in such a case, in a mobile station 11, 
it combines with a location registration demand and is made to perform a distribution 
registration demand. 

[0060] Specifically, a mobile station 11 is transmitted to the base station 13 which has 
jurisdiction [ eel / of a migration place ] for a location registration demand signal. A location 
registration demand signal contains message classification, user ID, location registration 
area data, and distribution associated data, as shown in drawing 6 . Message classification 
specifies requiring location registration. Distribution associated data contains classification 
data and address data as well as the distribution associated data in the handover demand 
signal shown in drawing 4 . 

[0061] A base station 13 is transmitted to the base station controller 14 to which the received 
location registration demand signal is connected in the local station. Consequently, a base 
station controller 14 receives a location registration demand signal (step Ul). A base station 
controller 14 transmits the received location registration demand signal to support 
equipment 15 (step U2). 

[0062] According to a location registration demand, support equipment 15 accesses the 
home-position register 17, and changes the current position of the mobile station 11 
concerned into a new location. Thereby, location registration is attained. Moreover, support 
equipment 15 accesses distribution registration table 15a, and registers the access link set up 
between the mobile stations 11 concerned. In this way, distribution registration is attained. 
[0063] If location registration and distribution registration are performed, support equipment 
15 wUl transmit the reply signal which shows that location registration and distribution 



registration were performed to a base station controller 14. A base station controller 14 
includes wireless resource information required for distribution of a multicast packet in a 
reply signal, when a reply signal is received (step U3). Then, a base station controller 14 
transmits a reply signal including wireless resource information to a base station 13 (step 
U4). 

[0064] Wireless resource information contains the radio frequency, diffusion code, and sector 
number which are used for distribution of a multicast packet. In this case, wireless resource 
information is not assigned according to an individxial to a mobile station 11, but is assigned 
in common to two or more mobile stations 11 which are performing distribution registration 
about the same multicast packet, the case where other mobile stations 11 which are 
performing distribution registration of the same multicast packet already exist in the 
location registration area of a migration place - being concerned - others - the wireless 
resource information currently used for radio with a mobile station 11 is assigned. 
[0065] A base station 13 will perform the transmission control of the wireless section based 
on the wireless resoiirce information included in this received reply signal, if a reply signal is 
received. After a base station 13 creates a primary modulatii^ signal based on the frequency 
contained in wireless resource information and creates a secondary modulating signal based 
on the diffusion code further contained in wireless resource information, specifically, it emits 
the electric wave based on a secondary modulating signal to the sector corresponding to the 
sector number contained in wireless resource information. 

[0066] According to this operation gestalt 3, it is made to perform a distribution registration 
demand through a control channel as mentioned above. Therefore, compared with the case 
where a distribution registration demand is performed through a communication channel, 
the mobile data communication system whose system efficiency improved can be offered. 
[0067] Moreover, when performing distribution registration of a multicast packet, other 
mobile stations 11 and common wireless resource information are assigned. Therefore, a 
deplojnnent of a wireless resource can be aimed at. Therefore, the mobile data communication 
system whose system efficiency improved can be offered. 

[0068] Gestalt 4. drawing 7 of operation is a flow chart for explaining distribution 
registration demand processing of the mobile station 11 in the mobile data commimication 
system with which the migration communication system concerning the operation gestalt 4 of 
this invention is appUed. In addition, in the following explanation, drawing 1 is referred to to 
coinddenoe. 

[0069] This operation gestalt 4 explains the distribution registration demand processing in 
the case of moving between eels, while a mobile station 11 receives a multicast packet. When 
a mobile station 11 moves between eels, it is unknown whether the multicast packet of the 
same class as the multicast packet imder reception is distributed to the eel of a migration 
place. Therefore, when moving between eels, it is possible to always require distribution 



registration from ground equipment 12 from a mobile station 11. 

[0070] However, when the mobile station 11 contained in the same distribution group already 
exists in the eel of a migration place with a local station, the multicast packet imder reception 
and the multicast packet of the same class may already be distributed to the eel of a 
migration place. Then, he is trying for this operation gestalt 4 to require distribution 
registration from ground equipment 12 in consideration of such time only within the case 
where the multicast packet under reception in the oel of a migration place is not distributed, 
from a mobile station 11, 

[0071] If it explains in full detail more, the base station 13 will have transmitted the 
information information signal through an information channel toward a eel, when 
distributing a multicast packet. This is telling whether it is that the multicast packet which 
wishes to distribute is distributed to the eel concerned to the mobile station 11 which has 
moved to the eel ooneemed. 

[0072] As an information channel, BCCH (Broadcast Control Channel) etc. is applicable. In 
this ease, BCCH which can be set is for not reporting information about a system at large [, 
such as Network ID, Cel ID, and a logical channel configuration, ], and reporting the 
information about distribution of a multicast packet. 

[0073] An information information signal contains packet related information, as shown in 
drawing 8 (a). Packet related information contains each data of message classification, 
information-element length, location registration area, a frequency band, diffusion 
information, and address information, as shown in drawing 8 (b). 

[0074] Message classification data specify the classification of the message transmitted to a 
mobile station 11. Specifically, what kind of information element or an information-element 
group specifies whether it is contained in the message transmitted to a mobile station 11. 
Information-element length specifies the message length transmitted to a mobile station 11. 
Each data of a frequency band and diffusion information specifies the frequency band and 
diffusion information about a channel on the direction from which it gets down (base station 
13 -> mobile station 11). [ for distributing the multicast packet shared between two or more 
mobile stations 11 ] Address information specifies the information about the multicast packet 
which is performing current distribution. The information concerned contains the packet ID 
for identifying address information and the mobile station group (distribution group) which 
receives a multicast paclset. 

[0075] In addition, an information information signal contains the BCCH identification 
information, the transmitted power information, the amoimt of uphill interference, and CRC 
(Cyche Redimdancy Check) other than packet related information, as shown in drawing 8 (a). 
[0076] It returns to drawing 7 , and a mobile station 11 receives the information information 
signal transmitted through the information channel from the base station 13 which forms the 
eel of a migration place, when moving between oels while receiving a multicast packet (step 



Vl). Then, a mobile station 11 checks the packet related information contained in the 
received information information signal (step V2), and the same multicast packet as the 
multicast packet which a local station is receiving distinguishes whether it distributes from 
the base station 13 of a migration place (step V3). 

[0077] If it does not distribute (NO of step V3), a mobile station 11 transmits a distribution 
registration demand signal to a base station 13 (step V4). Distribution registration is 
attained by transmitting a distribution registration demand signal to support equipment 15 
through a base station controller 14 from a base station 13, and updating distribution 
registration table 15a in support equipment 15 like the case of the above-mentioned 
operation gestalt 2, after that. 

[0078] On the other hand, if it distributes (TES of step V3), a mobile station 11 will not 
transmit a distribution registration demand signal. However, even if it is this case, the 
registration situation of distribution registration table 15a before migration shows that the 
mobile station 11 concerned wishes distribution registration. Therefore, a mobile station 11 
can receive succeedingly the multicast packet under reception, and the multicast packet of 
the same class. 

[0079] Thus, the mobile station 11 is made to give the demand of distribution registration 
according to this operation gestalt 4 to ground equipment 12 only within the case where the 
multicast packet of the same dass as the multicast packet which the local station has 
received is not distributed from the base station 13 of a migration place, in case it moves 
between eels. Therefore, also when having already distributed, compared with the case where 
a distribution registration demand is performed, signal processing in ground equipment 12 
becomes easy. Therefore, the effectiveness of signal processing can be improved. 
[0080] In addition, when requiring distribution registration, you may make it require 
distribution registration through a control channel like the above-mentioned operation 
gestalt 2 with a handover demand. In this case, improvement in packet transmission 
efiELcienqy can be aimed at like the above-mentioned operation gestalt 2. 
[0081] Gestalt 5. drawing 9 of operation is a flow chart for explaining the processing at the 
time of distribution registration of the support equipment 15 in the mobile data 
communication system with which the migration oommxmication system concerning the 
operation gestalt 5 of this invention is appUed. In addition, in the following explanation, 
drawing 1 is referred to to coincidence. 

[0082] This operation gestalt 5 explains processing of support equipment 15 in case 
distribution registration has been required from ground equipment 12 from the mobile 
station 11. A mobile station 11 may move to another location registration area. In this case, 
since different support equipment 15 and a different communication link will be performed, a 
mobile station 11 needs to require distribution registration of a multicast packet anew. 
[0083] When the mobile station which wishes distribution of the multicast packet of the same 



class as a local station exists in the location registration area of a migration place, a mobile 
station 11 only performs the above-mentioned distribution registration demand, and can 
receive a desired midticast packet. That is, it is because the desired multicast packet is 
already distributed in the eel of a migration place. 

[0084] When the mobile station 11 which, on the other hand, wishes distribution of the 
multicast packet of the same class as a local station does not exist in the location registration 
area of a migration place, the gateway unit 16 has not transmitted the multicast packet to 
the support equipment 15 which has jurisdiction [ area / concerned / location registration ]. 
Therefore, the multicast packet will be distributed to any eel in the location registration area 
concerned. Therefore, even if support equipment 15 receives distribution registration from a 
mobile station 11, it cannot distribute the multicast packet according to a distribution 
demand to a mobile station 11. 

[0085] Then, the distribution situation of a multicast packet is investigated in support 
equipment 15, and it enables it to distribute a multicast packet to a mobile station 11 in 
consideration of such a case with this operation gestalt 5. 

[0086] When explaining in fidl detail more and the distribution registration demand signal 
from a mobile station 11 is received (step Wl), support equipment 15 distinguishes whether 
the multicast packet according to a demand is distributed. Specifically, support equipment 15 
checks the multicast packet which the mobile station 11 is demanding based on the address 
data contained in distribution associated data (step W2). Subsequently, the mobile station 11 
with which support equipment 15 has required distribution registration distinguishes 
whether it registers with distribution registration table 15a (step W3). 

[0087] If registered (YES of step W3), the mobile station 11 wiU not have moved from another 
location registration area, and it wiQ be thought that distribution registration is newly 
required in the same location registration area. Therefore, support equipment 15 registers 
the mobile station 11 concerned into distribution registration table 15a in this case as usual. 
Consequently, a mobile station 11 can receive the multicast packet distributed from support 
equipment 15. On the other hand, if not registered (NO of step W3), support equipment 15 
registers into distribution registration table 15a the mobile station 11 which has required 
distribution registration (step W4). 

[0088] Next, it distinguishes whether support equipment 15 has distributed the multicast 
packet corresponding to the distribution registration demand concerned (step W5). If the 
midticast packet is distributed (YES of step W5), support equipment 15 will be transmitted to 
a base station controller 14 that the multicast packet distributed should be distributed to the 
mobile station 11 which has required distribution registration. On the other hand, if the 
multicast packet is not distributed (NO of step W5), support eqxiipment 15 is required from a 
gateway unit 16 so that the multicast packet concerned may be distributed (step W6). 
[0089] If a distribution demand is carried out from support equipment 15, a gateway unit 16 



will reproduce the multicast packet according to a demand, and will transmit the reproduced 
multicast packet to the support equipment 15 which has carried out the distribution demand. 
Thereby, support equipment 15 can distribute the multicast packet according to a demand to 
the mobile station 11 which has required distribution registration. 

[0090] Thus, according to this operation gestalt 5, when there is a distribution registration 
demand of a mxilticast packet from a mobile station 11, support equipment 15 reqxiires 
distribution of a multicast packet from a gateway unit 16, whenever it has not received 
distribution of a multicast packet from a gateway unit 16. 

[0091] Therefore, compared with the case where a multicast packet is beforehand distributed 
from a gateway unit 16 to all the support equipments 15, processing in a gateway unit 16 and 
support equipment 15 can be simplified supposing this case. Therefore, it can consider as the 
mobile data commimication system whose processing effectiveness improved. 
[0092] Gestalt 6. drawing 10 of operation is a flow chart for explaining the processing at the 
time of distribution registration of the support equipment 15 in the mobile data 
commimication system with which the migration commimication system concerning the 
operation gestalt 6 of this invention is applied. In addition, in the following explanation, 
drawing 1 is referred to to coincidence. 

[0093] With this operation gestalt 6, when a mobile station 11 moves between eels while 
receiving a multicast packet and distribution registration has been required firom the mobile 
station 11, the subscriber Hne extension control performed in support equipment 15 and a 
base station controller 14 is explained. When a mobile station 11 moves between eels while 
receiving a multicast packet, it is possible to only perform a setup and release of a circuit by 
the handover. However, although it is an instant, since a circuit is severed in this case, there 
is a possibility that a packet loss may occur. So, with this operation gestalt 6, the subscriber 
line extension control to which the hits of the circuit are not carried out has realized the 
channel change. 

[0094] If it explains in fiill detail more, a mobile station 11 wiU transmit a distribution 
registration demand signal to a base station 13, when moving between eels. A base station 13 
transmits the received distribution registration demand signal to a base station controller 14. 
A base station controller 14 transmits the received distribution registration demand signal to 
support equipment 15. Consequently, support equipment 15 receives a distribution 
registration demand signal (step Xl). 

[0095] Support equipment 15 distinguishes whether the base station controller 14 which has 
transmitted the distribution registration demand signal differs from the base station 
controller 14 which had distributed the multicast packet before migration to the mobile 
station 11 concerned (step X2). If it differs (NO of step X2), it wiU distinguish whether 
support equipment 15 is the distribution demand of the multicast packet of the same class as 
the multicast packet distributed from the base station 13 of a moved material to the mobile 



station 11 concerned (step X3). When it is the multicast packet of the same class, support 
equipment 15 performs subscriber Une extension control for circuit reservation (step X4). 
[0096] Specifically, it is required that support equipment 15 should connect a circuit between 
the base station controllers 14 of a moved material to the base station controller 14 of a 
migration place. Moreover, it is required that support equipment 15 should connect a circuit 
between the base station controllers 14 of a migration place also to the base station controller 
14 of a moved material. Two base station controllers 14 of which the line connection was 
required estabhsh a circuit mutually according to this demand from support equipment 15. In 
this way, the line connection by subscriber line extension is attained. 

[0097] As for support equipment 15, the usual handover is performed, when the same as the 
base station controller 14 which had distributed the multicast padset before the base station 
controller 14 which has transmitted the distribution registration demand moving on the 
other hand (NO of step X2), and when the multicast paclset demanded firom the mobile 
station 11 is not the thing of the same class. That is, while setting up a channel between a 
mobile station 11 and the base station 13 of a migration place, the channel set up between the 
mobile station 11 and the base station of a moved material is made to release. 
[0098] Thus, according to this operation gestalt 6, since subscriber line extension is 
performing the line connection, unlike the case where a setup and release of a circuit by the 
mere handover are performed, a packet loss can be prevented at the time of migration 
between eels. Therefore, a mobile station 11 can receive a multicast packet continuously. 
Therefore, a mobOe station 11 can receive quality distribution data. Therefore, the mobile 
data communication system whose system efficiency improved can be offered. 
[0099] Gestalt 7. drawing 11 and drawing 12 of operation are a flow chart for explaining the 
transmitted power control processing in the mobile data communication system with which 
the migration communication system concerning the operation gestalt 7 of this invention is 
appUed. In addition, in the following explanation, drawing 1 is referred to to coincidence. 
[OlOO] It may become luinecessary distributing it, even if the mobile station 11 is carrying out 
distribution registration. Although this is determined by a user's voHtion, it does not 
necessarily perform a distribution registration deletion demand in this case, distribution 
registration is deleted - distribution - it is useless to continue distributing a multicast 
packet to the imnecessary mobile station 11, and it is inefficient. Then, he is trying for the 
ground equipment 12 side to check the existence of the need for distribution periodically in 
this operation gestalt 7 to the mobile station 11 which is carrying out distribution 
registration. 

[OlOl] If it furthermore explains in full detail, support equipment 15 will transmit a question 
signal to a base station controller 14 periodically (step Yl of drawing 11 ). A question signal is 
for checking the existence of the need for distribution to the mobile station 11 registered into 
distribution registration table 15a. A base station controller 14 will transmit this question 



signal to a base station 13, if a question signal is received (step Y2). At this time, a base 
station controller 14 transmits a power measurement-request signal to a base station 13 with 
a question signal (step Y2). A power measurement-request signal requires measiirement of 
power when the reply signal over a question signal is received in a base station 13. 
[0102] A base station 13 will transmit a question signal to each mobile station 11 in a eel 
between these two received signals, if a question signal and a power measurement-request 
signal are received (step Y3). A mobile station 11 will transmit the reply signal which is the 
response to a question signal to a base station 13, if a question signal is received (step Y4). 
[0103] A base station 13 will measure the power of the received reply signal based on the 
received-power measurement signal transmitted to old from the base station controller 14, if 
a reply signal is received (step Y5). A base station 13 adds the measurement power value 
concerned to a reply signal after power measurement, and transmits this reply signal to a 
base station controller 14 (step Y5). 

[0104] A base station controller 14 receives the reply signal transmitted from the base station 
13. Then, it distinguishes whether it is a thing to a question signal [ as opposed to / base 
station controller / 14 / which kind of multicast packet in a reply signal ] (step Y6). 
[0105] As mentioned above, a question signal is transmitted periodically. Therefore, it always 
is not necessary to answer a letter to support equipment 15 in the reply signal over the 
multicast packet of the same class, and just once is enough as the reply signal over the 
multicast packet of one class. Therefore, the above distinction processings are performed. 
[0106] If it is a reply signal over the multicast packet of a class which received to old (YES of 
step Y6), a base station controller 14 will not transmit a reply signal to support equipment 15. 
On the other hand, if it is a reply signal over the multicast packet of a class which received for 
the first time (NO of step Y6), a base station controller 14 wiU transmit a reply signal to 
support equipment 15 (step Y7). 

[0107] Support equipment 15 will update the distribution registration situation of 
distribution registration table 15a according to the contents of a response, if a reply signal is 
received. When it is a reply signal that there is the need for distribution, specifically, as for 
support equipment 15, registration of the mobile station 11 concerned is maintained. In being 
a reply signal that there is no need for distribution, support equipment 15 eliminates 
registration of the mobile station concerned from distribution registration table 15a. 
[0108] A base station controller 14 accumulates the received-power value included in a reply 
signal every base station 13 again (step Y8 of drawing 12 ). A base station controller 14 
distinguishes whether the reply signal was received firom all the base stations 13 connected 
(step Y9). If a reply signal is received from all the base stations 13, a base station controller 
14 will recognize the minimum received-power value among all received-power values (step 
YIO). 

[0109] Then, a base station controller 14 computes the power value at the time of a multicast 



packet being transmitted from a base station 13 based on the minimum received-power value 
(step Yll). Specifically, a base station controller 14 computes the transmitted power value to 
which the minimiim received*power value turns into a received-power value defined 
beforehand from the need of making sufficient received power receiving a multicast packet in 
a mobile station 11. 

[01 10] Then, a base station controller 14 is notified to all the base stations 13 connected so 
that a multicast packet may be distributed with this computed transmitted power value (step 
Y12). The base station 13 which received this notice distributes a multicast packet with the 
above-mentioned transmitted power value. 

[0111] Thus, according to this operation gestalt 7, in case the existence of the need for 
distribution is checked, a base station controller 14 collects the received-power values in a 
base station 13, and is controlling the transmitted power of a base station 13 according to the 
minimimi received-power value among this collected received-power value. Therefore, in all 
the mobile stations 11 that exist in the jurisdiction area of a base station controller 14, a 
multicast packet is receivable with sufficient received power. Therefore, quality multicast 
packet transmission is realizable. Therefore, the mobile data oommimication system whose 
system efficiency improved can be offered. 

[0112] Seven operation gestalten of this invention have been explained more than other 
operation gestalt . However, of comrse, this invention can take other operation gestalten. For 
example, in the above-mentioned operation gestalt 1 thru/or 7, it is explaining taldng the case 
of the case where IP packet commimication system is applied as connectionless mode packet 
communication system. However, this invention is easily applicable also to other 
connectionless mode packet communication system, such as CLNP (Connection-Less 
Network Protocol) mold packet communication system. 
[0113] 

[Effect of the Invention] When applying the multicast packet communication link in 
connectionless mode packet communication system to migration communication system as 
mentioned above according to this invention, a multicast packet is reproduced in trunk 
connection equipment. Therefore, what is necessary is just to trfmsmit one multicast packet, 
even if two or more distribution place mobile stations exist in connectionless mode packet 
communication system. And what is necessary is just to transmit one multicast packet 
between a gateway unit and trimk connection equipment. Therefore, compared with the case 
where a multicast packet is reproduced and transmitted within connectionless mode packet 
commimication system, a multicast packet can be transmitted efficiently. Therefore, system 
efficiency can be improved. 

[0114] Moreover, according to this invention, when moving with modification of ** area area, 
such as a eel and location registration area, the mobile station is made to perform the 
distribution demand of a multicast packet with a location registration demand or a handover 



demand through a control channel. Therefore, compared with the case where a packet 
distribution demand is performed through a communication channel, a multicast packet can 
be quickly transmitted to a mobile station. In other words, a mobile station can receive a 
multicast packet quickly. 

[0115] Since a communication channel cannot be used because of packet transmission, it is 
necessary to make packet transmission stand by, in performing a packet distribution demand 
through a communication channel, if it explains in full detail more. However, packet 
transmission can be performed by performing a packet distribution demand not through a 
communication chaimel but through a control channel, without waiting for a packet 
distribution demand. Therefore, a packet can be transmitted ef&dently and a packet can be 
efficiently received in a mobile station. 

[0116] Furthermore, according to this invention, from the base station which forms the eel 
immediately after modification, when a mobile station moves with modification of a area 
eel, whenever the desired multicast packet is not distributed, distribution registration is 
required from the base station concerned. That is, when the multicast packet of the group in 
whom a local station exists firom the base station which forms the eel immediately after 
modification is distributed, the multicast packet can be received. Therefore, even if a mobile 
station does not carry out distribution registration at every migration, it can receive a 
multicast packet. That is, in a mobile station, the increase in efiScienqy of a distribution 
registration demand can be attained. Therefore, it compares, when requiring distribution 
registration, whenever it changes a area eel, and useless signal processing in migration 
communication system can be omitted. Therefore, the system by which the increase in 
efficiency of signal processing was attained can be offered. 

[0117] In addition, in migration communication system, when a mobile station moves with 
modification of a ** area eel, the so-called handover processing is performed. A base station 
can know that the mobile station has newly moved to the eel which a local station forms by 
performing this handover processing. 

[0118] According to this invention, a multicast packet is distributed further again only to the 
trunk connection equipment which has jurisdiction [ area / where the mobile station which 
wishes to distribute exists ]. therefore, a gateway imit - distribution " a multicast packet is 
not transmitted even to unnecessary trunk connection equipment Therefore, the 
transmission efficienqy of a packet can be improved. Therefore, improvement in ^stem 
efficiency can be aimed at. 

[0119] Furthermore, according to this invention, since wireless resource information is 
assigned in common to two or more mobile stations, a wireless resource can be used 
effectively for one mobile station compared with the case where the wireless resource 
information on a proper is assigned. Therefore, the migration communication system whose 
system efifidenpy improved can be offered. 



[0120] According to this invention, when a mobile station changes the jurisdiction area of a 
base station controller, a circuit is secured by subscriber line extension control further again. 
Therefore, even if it is the case where jurisdiction area is changed while a mobile station 
commimicates, a line connection condition does not break off. Therefore, when the mobile 
station has received the multicast packet, even if it changes jurisdiction area, generating of a 
packet loss can be prevented. Therefore, improvement in communication link quaUty can be 
aimed at. 

[0121] Furthermore, according to this invention, a base station controller can check the 
necessity of distribution of the miilticast packet of a mobile station. Transmitted power 
control can be performed to coincidence. Therefore, a mobile station can receive an electric 
wave with sufficient power. Therefore, a quaUty commimication link is realizable. Therefore, 
improvement in effectiveness of mobile data communication system can be aimed at. 
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[Brief Description of the Drawings] 

[Drawing l1 It is the block diagram showing the configuration of the mobile data 
communication system with which the migration communication ^stem concerning the 
operation gestalt 1 of this invention is appUed. 

[Drawing 2l It is the flow chart which shows processing of support equipment. 
[Drawing 3] It is a flow chart for explaining distribution registration demand processing of 
the mobile station in the mobile data communication system with which the migration 
communication system concerning the operation gestalt 2 of this invention is appUed. 
[Drawing 4l It is the conceptual diagram showing the structure of a handover demand signal. 
[Drawing 5] It is a flow chart for explaining distribution registration demand processing of 
the base station controller in the mobile data communication system with which the 
migration communication system concerning the operation gestalt 3 of this invention is 
appUed. 

[Drawing 6l It is the conceptual diagram showing the structure of a location registration 
demand signal. 

[Drawing 7l It is a flow chart for explaining distribution registration demand processing of 
the mobile station in the mobile data commimication system with which the migration 
commimication system concerning the operation gestalt 4 of this invention is applied. 
[Drawing 8l It is the conceptual diagram showing the structure of an information information 
signal. 

[Drawing 9l It is a flow chart for explaining the processing at the time of distribution 



registration of the support equipment in the mobile data oommimication system with which 
the migration communication system concerning the operation gestalt 5 of this invention is 
applied. 

[Drawing lOl It is a flow chart for explaining the processing at the time of distribution 
registration of the support equipment in the mobile data communication system with which 
the migration communication system concerning the operation gestalt 6 of this invention is 
appUed. 

f Drawing 111 It is a flow chart for explaining the transmitted power control processing in the 
mobile data communication system with which the migration communication system 
concerning the operation gestalt 7 of this invention is appUed. 

[Drawing 12l It is a flow chart for explaining the transmitted power control processing in the 
mobile data commimication system with which the migration communication ^stem 
concerning the operation gestalt 7 of this invention is applied, and processing of a 
continuation of drawing 11 is shown. 
[Description of Notations] 

1 IP Packet Commimication System 

2 IP Terminal 

10 Migration Commimication System 

11 Mobile Station 

12 Groimd Equipment 

13 Base Station 

14 Base Station Controller 

15 Support Equipment 

16 Gateway Unit 
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[0 0 6 7] l^fc. '?)l=^^^'7.h/^^yV(DMi9mm 

So 

[0 0 6 8] ^i6i©jgii4. milt, ccommoymmm 

[0 0 6 9] c:<D||i6gf^S4 THi. l^mm 1 1 

mmmnMrnic-Di^^xmrnt^o ^mm i i ti^-iDim 
^n^mt^m^. ^m9c(o^Mc. ^m^(o-^)\^^^^ 

■^^m-t^m-^izitmn^mmi i Jti±gB 1 2^ 

[0 0 7 0] L)b>U i^»)^C»-fe;WcS^i:lRli;i2m^ 
It. Smtf ©■7;l/^:*^-vX F/^y -y h 



-» 1 .4* 1 /tnJ 



nm ^ u u u — ki 1 / 1 a / 



[0 0 7 1] j:opjS-rnti\ mmmi 3ii. -^jif-^ 
'^m-tMz^mLr^rdi^mmi hcmlx. mm 

[007 2] ^aif - i: LTti. B C C H (Broadca 
St Control Chm\el)iS:E^mmt^Cttl^Xt^o C 

D *3d: t>*^S^ ■\' ^^;HifiSc^ HcDi/Xx A^IStcM-r § 

[0 0 7 3] mmmmiB^ii. ia8(a){c^-rj:^tc, 

[00 7 4]^ -y-tr-v^ilgij-r-^ti. ^iHj^ 1 1 icM 
mm 1 1 T'^^^-r§v;l/^4^-\'X h/'?>^«y h^BEM-rs 

/■cfecDTO z-^i^mm\ 1) (o:;^[Ri(D^^^ 

[0 0 7 5] ^»1fil«#«. hMaif« 

^Dffitc. 0 8 i.a)\z.7r.t o (c. B C C Hi^giJIf^, iH 
mniimU. ± O =F^*:J3 J:tf C R C (Cycl Ic Redundan 

cy Check) ;Sr^t?o 

[0 0 7 6] mn^m^x. i^mm \ \ \t. -^jv^^^ 

V 1) o ^cof^, i^mm 1 1 (i. §M^n/c^5oif^^ 
mc^^ti^/^^y hmmmm^mmL (x-r-y^v 



mzom^tmic. mmmm^Mmmmmm i 3*^ 

?>gift^MgM 1 4 ^iST+f-jH- h^fi 1 5 tcgJIi? 
[0 0 7 8] -Ij. mmtnXl^^tHS (Xr>y:/V3© 

YES), ^mm 1 1 mmmni^^mmtmmLiSi 

1 5 a 1 1 immmm 

^^mLX\^^^!ltti^t>i}^^o L/c*^oT. ^m^i 1 
^#4'©v;l/^+^xh/^'>-<y 

[0 0 7 9] <i(D^^KC(Dmmmm4icj;:!nif. 

-V' X h ^ ^^5^ >y h i: P ca^© X h ^ ^ 

'^-y vtimm^tcommm 1 3*^5>E{i^nTt/>;&(/^^^ 

[0 0 8 0] ^4b\ mswm^^^-r^m^. ±Mmm 
)i^ifrLxmmmm^n^t^j^oicLx^^\.\ 

10 08 n mmomms. msit. ^(Dmm^mB 

M'>Xri^{c:|3tt5+>-4?-h^Bl 5<DBB«^^^O^a 

[0 0 8 2] (KDHfigjK^s-e^. i^mmi iA^?>tiij± 
mm. 1 2 tc^^LTBEfssi^*'«s^^nT#fc^-&tct3tt 

Hi. SiJ©fe«SgJxU7{c^Sj-rs^^*^^So CCD 

5i:ji^^tf9c:i:{i::S:S 
;?)^^, i^ijM 1 1 ti, -7;Uf-4^^X h/^y «y h<DBE«§ 

[0 0 8 3] @^i:[5li;S!li®v;U^:^^+Xh/-?^«y h 

#StTV^5^^, ^idM 1 1 ±IB<OiB«^SiS* 
*^f5fc^t•^, mS©^;l'^4^-\'Xh-'^'5r'y h^SMf 

(Dv;l/^^^+X h/^y -y h^^-TT'tEM^nTl/^-S*^?) 

[0084] S^i:|lIDiffilitDv;l/^4^-irXh/^ 



■wm u u u — ii 1 / 1 i) / 



[0 0 8 5] ^CT% COlliiiJgfilST'ti. <l©<k^:& 

[0 0 8 6] .feo^ai-rntf. j^sj^i i*^e>oEMg 

0M*{9^*^§M$n/cil^ U7-yf\N\) . -9-1}?- 
M§^T-:^;1/ 1 5 a {cgg^^nrv^SA^Sjb^^^iJS'J-r 

[0 0 8 7] ggj^nri^nt? (xx>y:/W3©YE 

S) . ^ii^l 1 {igiJcDfuHg^xU7*>e.^ii!jLT# 

^rn^mm 1 1 ^EMsiir->^;v i s a {c^g-rso 

ii^ 1 1 ^mmwm'r-y)\^ i s atcs^-rs c^'ry 
:/W4) o 

[0 0 8 8] -y-:}?- h^m 1 Sfi. ^^^gHffi^^ 
-Jr.); hjb^Eft^nrv^ntf (Xx>yyW50Y E S) , 

LTBafi^«, mmmummmi Aimmt^o - 
[0 0 8 9] y-h-^x^rgMi 6tis -y-^^-hggi 



[0 0 9 0] ^(o^oiccommmmsK^nis. -y-sH 

h (Dmmwmmm^& o km-^. v~ h x-r i e 

[0 0 9 1] L/S:*^oT, COil^^S^U ^-h-i^ 
x>rgB 1 6ii^ib^ibt^X<D^t-- h^S 1 5 fc^rfU 

So 

[0 0 9 2] ^)Sfi©}^ii6. sioti. iKD^momm 
[0 0 9 3] iKommmmexii. ^mm\ 

{c, -9-.-l?-h^Bi 5*3cfct;ail!i^$iJ®gfii 4(i:fcv^ 

[0 0 9 4] J; *)mm-tn£. ^mm 1 1 ■tyi'P^^ 



^mmmmmmm 1 4 tcigiM-rso s^u^sijsisa 1 4 

ti. §M^nfc:gB®M^S*f8^^-9->-J?-h^ai 5tc 

[0 0 9 5] ^t^-hmm 1 5 li. mm^BmMm^^ 
mmLxtrcmmmmmmmi 4*\ -m^mmi nc 

Sitil^SiJiiSB 1 4 i:S^§*^S*^^m'J-rs (Xx>y 
:^X2) 0 mtttn£ (X7^-y:/X2©N0) , -y-^ic-h 
SB 1 5 {4, '^w^mm 1 1 icnLxf^W}7€(ommm 1 

3*^e.lBMLTV^/'cv;U^4^^X h/^y <y h 2:|p|-a^ 

gijfs (xx<y:/x3) „ m-mm<D-^;v^^^xhf^ 

[0 0 9 6] -y-d?- hSfi 1 5 14, ^®l5fc 



/Tk -*4'lclt 1=1 aai^2M?sa 



1 Atommm^mmt^ct^^^t^o ^fc. -9- 

CO 0 9 7] -7^, iE^SgJg^^^g^LTt/igil!!^ 

LTV^fcSift^M^^a 1 4 illlC^^ (Xx>y^X 2 
©NO) , 43J:Z>\ ^fjMl l*^?>M*$nfcv;l/^+ 

^mm 1 1 t^wj^commm 1 3 i:©K{c^-v^;i/ 

[0 0 9 8] <i<Di:oicc(DmmBm6ic^tn£. mm. 

[0 0 9 9] MMomBl. mi ifecktfSi 2{i. c 

[0 10 0] ts^mm 1 1 fi. ffimssJLri^Tt>, sbm 

i/^$SBHfi^g^i^illl^ 1 1 {c^LTx';l/^:^+X 
y-y h^SBm Limits <Dfi, ^IfcT-feO^^^^T'fe^o 
^CX\ c (D^filJ^S 7 fi: *3V>T ti. fl6±^B 1 2 HI 

t>\ mmm^Lxi^^^^mm 1 1 icnhxmmoB^^ 
[0 10 1] tibicm^^ttm. -y-^^-h^Bi 
1 i®xx>y:/Y 1) o mrmmi. ummmi—yfiy 

1 5 a {cg^^nrv^Si^iiM 1 1 tc?* LTE^Oi^ 

1 4«. ap.gm^^^«-r5i:> commm^^mmm 
mmt. mm I z^isi^^xmmmcnt^ft^^^ 



[0 10 2] mmm 1 3 a, MP^M#fe<j:t;fi;^>jiii^g 

Ml-?. Ux'yyY4) o 

CO 1 0 3] mm 1 3{i, fs^^^sfg-rsi:, m 
micmmmmmmmi 4i3^p>m-i^nx\.^rc^mm.tim 

^ (7>-r>y:/Y5) o sife^i 3(i. mmmk. mm 

ummmi 4icmmt^ (xr>y:/Y5) o 
[0 10 4] mmmmmmi 4». mmm 1 3;b>^j^ 

[0 10 5] ±kB<DJ:^{c. MP^«^{i^S«Wfciifg^ 

{C)hfr§fS^#«:^iC-9-5j?- h^H 1 5 icMLXmm 

■r§'i:-S{i^<. l-0(Diffi^(Dv;V^4^-vXh/'^^>y h 

[0 10 6] mmic^mLrcmm(o-^ji'f-^^7.h/^^ 

•y h{C*f-rSfS^^T*^n{f (Xx-y:/Y6<DYE 

s) . mmmmmmmi 4 a. {S^«^^-9-4?-hgg 

Y6®N0) . mmmmiMmi 4«. js^gfi^^-itJ}^ 
[0 10 7] -y-jj^-hSBi 5 a. js^M^^M-rs 

ZT;]/ 1 5 a*^5>aMi^»i^OSgl^?^S-r5o 

[0 10 8] mmmmmmi 4 it. sfc is^^^tc 

1 2 0Xx>yy^Y8) o Sttl^StJaiigBl 4ti. g^M^ 

^fj'^mit^ (xx>y:/Y9) o -r-^rog^^i 3 
a^^ntmm^^^mtms mmummm 1 4 -r 
^x(D^mmtim<o o ^mi&^mmtim^mm-r 5 (x 

■r'y:^Y 1 0) o 

[0 10 9] ^(om. mmmmmmi 40.. mi&^m 
mtimKm':5i^x. mmmi 3A>5>v;i/f-++xh>'^y 

1) o mwmiat. mmmm^mi 4 it. ^mmi 1 



-» 1 • ^ 1 -f. stt 



[0 1 10] ^om, mmmummmi 4ii. iKowm 

(xx-y^Y 1 2) o com^^^mcmi&m I 3 a. 
CO 1 1 1] co^oiccommmmncMt. mm 

[0 112] ffi^^asm iii±. <i(D^m<o7-D<om 
mmt^ii-^mnct-oxmrnLxi^^o la^l. 

^TOfi. C L N P (Connection-Less Network Protocol) 

hmmi^7.7-L>icnLxi>^MKmmt^ctti^x 

[0 113] 

Lfcti^^X. 3^^>^3y^X^/-?y>y hSMi^X 
0©^;l/^+-vXh/^y'y h^ejM-rs:rcttT'j:§c?o L 

t?o t(Drcib. n^.^i/3ybxS/-?^>y MffiivXT 
ArtT"7;l/f-4^^Xh/^y>y h^^^iiLTfej^t-?.^^ 

[0 114] tfc. <:^D^^^^^:J:n{f^ 42;l/*3J:t;{fi[H 
v;l/$^:^^Xh/^y>y KDlB^M^^fi 

mmn^^mm^^r^Jl^nLxnom^i^it^x. v 



[0 115] jcop^ftitf, ^^^y hmmmM^mm 

^ ^;l/T'{i& < ym=h ^ LTtf 9 C 1 1 J; 0 . 

[0 1 16] ^5>{c. co^B^tCckntf. ^mmif^n 

[0 117] Sfe. i^ijji^i^XrAtc^sv^Tli. ^ij 

^mmti^mrzicii^mLxtrcc t^m^ctti^x^^o 
[0 118] *e.icsfc. co^wtjcntf, iBM*# 

lci:iLX(0^-7)li'^^7sh/^^yh^mmt^o Lfc 

^(Dtctb. /i^y h<oBm^m^[^±t^ctt,^x^ 

[0 119] (icD^B^tCcfcnt^, ISStcD^Sl^ 

'D(Di^mmim^<Dmmv v-xmm^mKimx^m^ 

CO 1 2 0] ^etctfc. conmic^nii. ^mmti^ 
*^a<iffti:^@xu7^^M-r5^-&T'^oT*>. 



[0 12 1] fE^ic. c<DmnicMS. mimmmm 

So 

[0 3] !i(D^m(ommmm2im^^mmmi^7.7-L 

[04] M> K;i--/^S*M^OMii*^-r«fcl:0T'fe 

[06] {ftBM^s*mo«iji^^-r«i^0"efe 5c 
[0 7 ] c (D^mommmm 4 tmsie;iijji^>^x7" a 



[08] ^55Hfa?M#®«iii^^-r«i^0r'feSo 
[09] !i(Dwm<DmmBm5izm^^W]mmi^7.TL. 

[010] c<om(ommi^m6icm^i^mmm->7s7' 

[011] c<Dmmmm^mi\m^^mmm'y7.7- 
[012] c ©^RQoiiiijgji 7 \m^^wmmiy7.v- 

01 \(Dm^(OmM:m\^X\^^^o 

1 I p/^-jr-y hji^i^xxA 

2 I P4S* 

1 0 ^wmmi/7.7-K 

1 1 ^i)^ 

1 2 isiLimm. 
1 3 

1 4 S^M^Jil^S 

15 -y-jH-hgg 

16 y-h»>x^^B 



[01] 




SI 



S2 



S4 



S5 



S6 



S7 



[02] 



T 




i 



S8 



[03] 



YES 



NO 




T5 



c 



3 



[04] 



[06] 



, ^ N 















ID 









17] 



Ul 



VI 



U2 v2 





r 









U4 




(a) 



(b) 



BCCH 








CRC 



[09] 







RAI 









W2 



W4 




YES 




YES 



W6 



1 1] 





r 










1 2] 



Y8 



Y9 



1 




NO 



YIO 



Yll 



Y12 



Yl 



Y2 



Y3 



Y4 



Y5 



1 




T;6«F®^ttrTt:ffi ^ vine 



Y7 



1 



(51)Int.C1.7 IISiJE^ FI f-V3-K(##) 

H0 4L 11/20 1 0 2 A 

F^-A(##) 5K022 EEOl EE14 EE22 EE32 

5K030 GA03 HA08 HB16 HC09 HD03 

J All JLOl JT09 LA14 LA19 

LB02 LB18 LD02 LD08 
5K067 AA13 BB03 BB21 CCIO CC14 

DD19 DD23 DD24 DD44 DD51 

EE02 EE06 EEIO EE16 EE23 

GC08 GGll HHOl HHll HH22 

HH23 J J 11 JJ34 JJ39 JJ66 

JJ70 



